Reaction of diphenyldiazomethane with singlet oxygen studied by time-resolved IR spectroscopy.
The mechanism of the reaction of diphenyldiazomethane 4a with singlet oxygen has been investigated by nanosecond time-resolved UV-vis (LFP) and IR (step-scan) spectroscopy. The experiments were performed with fullerene (C60) as photosensitizer for the generation of (1)O2 in nonpolar solvents (toluene and CCl4). The UV-vis experiments allowed us to monitor the formation of benzophenone O-oxide 1a, while in the IR experiments the bleaching of 4a and the formation of benzophenone 7a and N2O was observed. The kinetic data were evaluated using Monte Carlo simulation and DFT calculations. These methods allow us to present a consistent mechanistic scheme for the reaction of 4a with (1)O2 and to explain why the elusive dioxadiazole 5a as key intermediate is not directly observed.